proliferative capacity in comparison to wild type; they also show increased expression of the differentiation marker keratin 10, concomitant with an increased rate of apoptosis [4] . The expression levels of both the EGF receptor and its ligand heparin-binding EGF (HB-EGF) were found to be reduced, while the levels of two other EGF receptor ligands, amphiregulin and transforming growth factor-α α (TGF-α α), were unchanged [4] .
Interestingly, all the differences in proliferation and differentiation could be rescued by conditioned medium from control keratinocytes, or by the addition of growth factors that have been shown to act in an autocrine (EGF, TGF-α α, HB-EGF) or paracrine (keratinocyte growth factor, granulocyte monocyte-colony stimulating factor) manner. Earlier studies showed that EGF receptor signalling can negatively regulate keratinocyte differentiation [8] . The reduced EGF receptor signalling in mutant keratinocytes may thus cause increased differentiation and a depletion of cells from the proliferative pool.
These findings implicate c-Jun in a positive feedback loop in which activation of EGF receptor by its ligand HB-EGF leads to c-Jun (AP-1)-mediated activation of target genes encoding proteins that will in turn further potentiate EGF receptor activation (Figure 1) . In addition to regulating expression of the receptor, AP-1 acts to control EGF receptor activation by regulating the availability of its ligand HB-EGF, which has AP-1-binding sites in its promoter [9] . Further regulation may come via AP-1-responsive matrix metalloproteinases controlling the cleavage and release of HB-EGF from the extracellular matrix, freeing the ligand to bind to the EGF receptor [10] . Support for the existence of such an autocrine loop controlling EGF receptor activation comes from scratch wound studies on primary keratinocytes isolated from K14cre:c-jun ∆ ∆ep mice [3] . The mutant keratinocytes failed to migrate properly in scratch assays because of their inability to activate the EGF receptor, but receptor phosphorylation was rescued by supplementing mutant cells with either conditioned medium from control keratinocytes or recombinant HB-EGF.
Clues as to how a failure in EGF receptor signalling can prevent eyelid fusion came from transmission electron microscopy. Micrographs of sections through wildtype eyes revealed that filopodia bridge the gap between the epithelial fronts where the eyelids come into apposition. In contrast, the few filopodia present in c-jun null eyelids look abnormal and stunted [4] . Eyelid fusion is one of several morphogenetic processes occurring during mammalian embryogenesis in which two epithelial fronts have to zipper shut. Others include neural tube closure, palate fusion and cloacal fusion [11] , and all of these have much in common with an episode of epithelial fusion called dorsal closure that occurs late in Drosophila embryogenesis and also critically depends on filopodia (Figure 2 Earlier studies found that K5-SOS transgenic mice, in which a dominant active form of the Ras guanine nucleotide exchange factor Son of sevenless (SOS) was expressed under the control of the keratin 5 promoter, developed spontaneous skin tumours [18] . These mice showed constitutive activation of the Ras signalling pathway, which acts downstream of the EGF receptor to drive cell proliferation. Crossing the K5-SOS mice onto an EGF receptor-deficient background abrogated the negative effect of EGF receptor signalling on keratinocyte differentiation, causing increased differentiation, decreased proliferation and consequent reduction in papilloma size [18] . c-Jun is implicated as a mediator of this tumorigenic effect of EGF receptor signalling, as crossing K5-SOS mice with junAA mice -which have a form of c-Jun that cannot be phosphorylated -also decreased tumor size [19, 20] . In line with these previous studies, one of the recent c-jun knockout papers reported that crossing K5-SOS mice with K5cre:c-jun ∆ ∆ep mice also results in a decrease in papilloma size [4] .
These new studies have definitively tested the in vivo roles of c-Jun and AP-1 signalling in the skin by tissue specific gene-targeting. They have shown a critical role for the EGF receptor, signalling via c-Jun, in controlling eyelid development, keratinocyte proliferation and skin tumor formation. 
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